Treatment of hypotony maculopathy caused by traumatic cyclodialysis  by Lin, Chih-Chung et al.
at SciVerse ScienceDirect
Taiwan Journal of Ophthalmology 2 (2012) 35e38Contents lists availableTaiwan Journal of Ophthalmology
journal homepage: www.e-t jo.comCase report
Treatment of hypotony maculopathy caused by traumatic cyclodialysis
Chih-Chung Lin, Gow-Lieng Tseng*, Chun-Chen Chen, Lin-Chung Woung, Shiow-Wen Liou
Department of Ophthalmology, Taipei City Hospital, Taiwana r t i c l e i n f o
Article history:
Received 8 September 2011
Received in revised form
15 November 2011
Accepted 5 December 2011
Available online 9 January 2012
Keywords:
cyclodialysis
gas tamponade
hypotony maculopathy
vitrectomy* Corresponding author. Department of Ophthalm
RenAi Branch, Number 10, Section 4, Ren’ai Road, Da A
Taiwan.
E-mail address: tsenggowlieng@yahoo.com.tw (G.
2211-5056/$ e see front matter Copyright  2011, Th
doi:10.1016/j.tjo.2011.12.001a b s t r a c t
A 29-year-old male experienced abrupt visual loss in the left eye following an elastic cord rebounding
injury that resulted in ocular hypotony. He received topical atropine and prednisolone eye drops for more
than one month without improvement. On examination, his visual acuity was 1.0 OD and counting
ﬁngers at 80 cm OS. Initial intraocular pressure (IOP) was 15 mmHg OD and 6 mmHg OS. Gonioscopic
evaluation of his left eye revealed a cyclodialysis cleft positioned between 6 and 7 o'clock. A fundus
photograph showed signs of hypotony maculopathy including optic disc edema, tortuous vessels, and
chorioretinal folds. B-scan ultrasound displayed choroidal thickening and optical coherence tomography
(OCT) demonstrated macular edema, subretinal ﬂuid, retinal striae, and choroidal folds. Pars plana
vitrectomy and sulfur hexaﬂuoride (SF6) tamponade were performed. After gas absorption, IOP was 11
mmHg OS and remained steady during follow-up. One week after surgery, his visual acuity improved to
0.9. The present case highlights that pars plana vitrectomy with gas tamponade is worth considering for
patients with cyclodialysis cleft associated with hypotony maculopathy. Early surgical intervention
remains the treatment of choice when hypotony maculopathy and deteriorated vision are noted.
Conservative management may be suitable in cases when visual function is not impaired.
Copyright  2011, The Ophthalmologic Society of Taiwan. Published by Elsevier Taiwan LLC. All rights
reserved.1. Introduction
Cyclodialysis clefts are rare and result from disruption of the
ciliary muscle from the scleral spur. Small clefts might close spon-
taneously, but persistent clefts may result in several complications.
Hypotony maculopathy is one of the most severe sequelae that
could cause permanent visual loss.1 We describe a young patient
with traumatic cyclodialysis cleft and hypotony maculopathy who
was treated successfully with pars plana vitrectomy and gas tam-
ponade alone and suggest this as an alternative treatment plan.
2. Case report
A 29-year-old male suffered from sudden onset of visual loss in
the left eye due to an elastic cord rebounding injury in September
2009. He visited the emergency room in another hospital where
low intraocular pressure (IOP) of 4 mmHg and subconjunctival
hemorrhage in the left eye were initially impressed. Further
examination documented a traumatic cyclodialysis cleft and ocularology, Taipei City Hospital,
n District, Taipei City 10629,
-L. Tseng).
e Ophthalmologic Society of Taiwahypotony OS. He received topical atropine and prednisolone eye
drops and was followed up in the clinic for more than 4 weeks.
Laser photocoagulation was also applied to the cleft, but visual
acuity showed no recovery. He was referred to us for further
management in November 2009.
The patient’s visual acuitymeasured 1.0 OD and counting ﬁngers
at 80 cmwith high hyperopia of 6.0 diopters OS. IOP was 15 mmHg
OD and 6 mmHg OS. Slit-lamp evaluation of the left eye found
a cleft extending from the position of 6 to 7 o’clock (Fig. 1A), but
with a clear lens and a deep and quiet anterior chamber. Gonio-
scopy conﬁrmed the cyclodialysis cleft associated with an angle
recession (Fig. 1B). Fundus photograph showed signs of hypotony
maculopathy including papilloedema, tortuous vessels, engorged
retinal veins, macular edema, and chorioretinal folds (Fig. 1C).
B-scan ultrasound revealed choroidal effusion with reduced axial
length of 22 mm (Fig. 1D). Optical coherence tomography (OCT)
demonstrated foveal thickening (447 mm), subretinal ﬂuid accu-
mulation, and retinal striae (Fig. 1E). Traumatic cyclodialysis with
angle recession and secondary hypotony maculopathy were diag-
nosed. Because his vision did not improve after the previous
conservative treatment, we decided to perform sutured 19-gauge
pars plana vitrectomy and 16% sulfur hexaﬂuoride (SF6) tampo-
nade. Postoperatively, it was suggested to him to keep a prone
position or down-looking for 1 week.n. Published by Elsevier Taiwan LLC. All rights reserved.
Fig. 1. (A) Slit-lamp examination revealed a cleft at a position of 6e7 o’clock (arrow). (B) Gonioscopy showed a cyclodialysis cleft (white arrow) accompanied by an angle recession
(black arrow). (C) Fundoscopic photograph showed hypotony maculopathy of optic disc swelling, macular edema, tortuous vessels, and chorioretinal folds. (D) B-scan echography
showed 360 choroidal detachment (arrowhead). (E) Preoperative OCT showed subretinal ﬂuid accumulation (asterisk), retinal folds, and macular thickening (arrows).
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1st postoperative day, but reversed 1 week later after gas absorp-
tion. Visual acuity improved dramatically to 0.9 immediately, 1
week after surgery. IOP was around 11 mmHg and remained within
normal ranges during further follow-up. We also noted marked
resolution of macular edema, tortuous vessels, and retinal folds.
The cyclodialysis cleft was completely closed 3 months after
surgery. However, mild residual macular wrinkling persisted 3
months later (Fig. 2A). OCT also revealed resolved chorioretinal
folds and subretinal ﬂuid (Fig. 2B). Foveal thickness showed great
recovery of macular edema from 447 to 240 mm.
3. Discussion
Hypotony maculopathy was ﬁrst described in 1955 by Della-
porta.2 It is characterized by hypotony associated with fundus
abnormalities, including papilloedema, vascular tortuosity, macularedema, and chorioretinal folds. There are two deﬁnitions of hypot-
ony: statistical hypotony can be deﬁned as an IOP < 6.5 mmHg and
clinical signiﬁcant hypotony represents the condition where the
IOP is low enough to result in visual loss.3
Hypotony maculopathy can result from any condition leading
to reduced IOP. Most cases of ocular hypotony occur post-
operatively. It is usually seen with a wound leak or an overﬁltering
bleb, particularly with adjunctive mitomycin C, which has been
reported to occur in up to 20% of cases of glaucoma ﬁltering
surgery.4 Other hypotonous conditions can be observed after
trauma, such as cyclodialysis cleft, iridocyclitis, ciliochoroidal
detachment, or scleral rupture. In addition, systemic diseases such
as dehydration, diabetic coma, uremia, and myotonic dystrophy
would induce bilateral hypotony. Miscellaneous forms of hypotony
are also known to follow ciliary body hypoperfusion, carotid
occlusion, temporal arteritis, central retinal artery, or vein
occlusion.3
Fig. 2. (A) At the 3-month follow-up, fundus examination revealed resolution of
maculopathy with residual macular striae (arrows). (B) OCT at postoperative 3 months
showed marked resolved subretinal ﬂuids, chorioretinal folds (arrows), and macular
edema.
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humor to reach the suprachoroidal space and causes secondary
hypotony. However, the magnitude of the hypotony is not
proportional to the size of the cyclodialysis cleft.5 Treatment of
cyclodialysis induced hypotony should start once the cyclodialysis
cleft is identiﬁed. Conservative management includes the trial of
topical 1% atropine for 6 to 8 weeks.1 If medical treatment is
ineffective, noninvasive management with laser photocoagulation
applied to the cleft should be attempted. Transscleral diathermy
and transconjunctival cryotherapy have been reported to induce
an inﬂammatory reaction to enhance cleft closure. Surgical
intervention is recommended if conservative treatment fails or
moderate-to-large clefts are encountered. Conventional repairs
include external plombage and direct cyclopexy.1,6 Direct surgical
cyclopexy of the ciliary body to scleral spur was presented in a case
series of 29 patients in which cleft closure was achieved in 28 cases
and one case was left with a small residual cleft but no ocular
hypotony.7
Novel techniques for surgical therapy have recently been
proposed. One procedure described anterior buckling using a sili-
cone rod to repair a hypotonous cyclodialysis cleft. This avoids
intraocular surgery, but a risk of globe perforation must be
considered.8 In another procedure, a capsular tension ring or
intraocular lens was reportedly successfully placed in the ciliary
sulcus to repair a 360 traumatic cyclodialysis cleft,9,10; however,
there is a potential risk of ciliary body damage, erosion, hemor-
rhage, and pain from the compressive effect of the haptics. In
another technique, vitrectomy, cryotherapy, and gas tamponade
were mechanical appositions by the gas bubble, and scar induction
by cryotherapy.11 Although this technique provided an alternative
approach, intraocular surgery may include complications and risks.
Finally, gas tamponade with cryotherapy was presented as a less
invasive methodwhich conducts an intravitreal injection of gas and
is relatively simple to perform. It seems to improve the efﬁcacy of
cryotherapy alone providing a mechanical apposition of the ciliary
muscle to the sclera due to a gas bubble and allowing a better scarinduction. However, patients will experience uncomfortable pain
after cryotherapy, although it is effective in large clefts.12
Currently, sutureless pars plana vitrectomy is easier to perform
even with 23-gauge or 25-gauge and the surgical wound is small
and self-sealed. This sutureless technique greatly reduces surgical
risks and increases beneﬁts for patients with less discomfort, fewer
complications, and quicker postoperative recovery. However, some
complications such as postoperative wound and gas leakage,
hypotony, and a possible increased rate of endophthalmitis may be
related to unsutured sclerotomies.
In our case, our patient had a small cyclodialysis; however, he
suffered severe hypotony maculopathy that reduced visual acuity
signiﬁcantly and did not improve after 4 weeks of conservative
management. It has been suggested that surgical treatment should
be delayed until 6 months after maculopathy develops because
spontaneous recovery may occur.13 Nevertheless, we considered
the young age of this patient and a need to avoid irreversible
wrinkling or ﬁbrosis of the retina, and early normalization of IOP
will result in signiﬁcant improvement in visual acuity.14 Therefore,
we performed aggressive intervention with pars plana vitrectomy
and SF6 tamponade in the 5th week after trauma in view of the
patient’s visual prognosis. Sutured 19-gauge pars plana vitrectomy
was arranged for him to avoid postoperative gas leakage and
hypotony.We did not apply gas tamponade alone in our case, due to
his young age, and because the vitreous does not liquefy, the gas
bubble may not provide a sufﬁcient internal tamponade effect for
the detached ciliary body to approximate the sclera.15 In addition,
the gas bubble in the vitreous base may induce retinal traction and
subsequent retinal detachment. Therefore, we combined vitrec-
tomy and gas tamponade, although it may also be efﬁcient to
reverse hypotonous cyclodialysis only by gas tamponade in patients
with liqueﬁed vitreous. Furthermore, cryotherapy was not applied
to this patient because the cyclodialysis cleft is small and we
avoided this procedure to reduce postoperative discomfort. In
a cleft withmoderateelarge extension (>90), vitrectomy aswell as
gas tamponade may be modiﬁed by additional cryotherapy to
induce better scar formation and advance cleft closure. We also
suggested that our patient keep a prone position or a looking-down
position postoperatively due to his severe hypotony maculopathy
which resulted in profound macular folding; therefore, the prone
position would help the gas bubble to tamponade the macular area
and smooth the macula. In addition, because his cyclodialysis cleft
is small, we underwent complete ﬂuideair exchange and full gas
retention in the vitreous cavity that was adequate to tamponade
the cleft at 6e7 o’clock positions and provide a mechanical appo-
sition for it. Hoerauf et al11 presented a case with the cleft posi-
tioned from 4 to 9 o’clock (170) and the patient was told to remain
in a supine position for 5 days postoperatively. Ceruti et al12
described a cleft which was extending from the 6 to 12 o’clock
positions and the patient was asked to lie on his left side for 5 days
after surgery. Kaori et al13 reported four cases with large clefts
(180e360): the patients were placed in a prone position on the
day of surgery and in a supine position for the following 6 days.
According to these studies, a supine position may be more suitable
if a large cleft exists. In addition, our patient with a small cleft
obtained a good outcome even in a prone position.
In conclusion, it is important to identify a cyclodialysis cleft in
secondary hypotony maculopathy after blunt trauma. Pars plana
vitrectomy with gas tamponade is worth considering for patients
with cyclodialysis associated with hypotony maculopathy. Early
surgical intervention is essential for patients with hypotonous
cyclodialysis who show no progressive improvement with conser-
vative treatment. We suggest pars plana vitrectomy and gas tam-
ponade in cases with small cyclodialysis. This can be modiﬁed by
performing an additional step of cryotherapy in a large cleft to
C.-C. Lin et al. / Taiwan Journal of Ophthalmology 2 (2012) 35e3838induce inﬂammatory reaction and promote cleft closure. In our
patient, postoperative IOP was favorable and visual acuity showed
marked improvement with a short recovery period. Conservative
management may be indicated when visual function is not
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